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a manner as to prevent the accumulation of surcharge storage, the maximum
rate of outflow would equal the maximum rate of inflow, regardless of the vol-
ume of the flood. In this case, the reliability of estimates of spillway require-
ments would be dependent upon the accuracy of the spillway rating curve and
the accuracy of the estimated peak rate of runoff. In most reservoir projects,
the relation of surcharge storage to spillway discharge capacity falls between
the two extremes referred to above.

On the basis of the discussion given in the preceding paragraph, the following
generalization may be stated: If the surcharge capacity of a reservoir is rela-
tively large in proportion to the spillway discharge during the critical period of
major floods, an accurate estimate of the volume of the spillway design flood is
more important than an accurate determination of the rate of inflow; and,
conversely, if the spillway discharge is relatively high in proportion to the
volume of surcharge storage, an accurate determination of the critical rate of
runoff is of greatest importance. (See Art. 57.)

61.  Freeboard Allowances.   Freeboard provided for wave action should not
be infringed upon during the spillway design flood.   However, under some cir-
cumstances freeboard allowances may be considered as constituting a margin of
safety.  In such cases it should be shown that the occurrence of wind velocities
capable of producing maximum waves at the time when the reservoir level is
near the maximum is very improbable.

The security of a dam against damage by wave action is not determined
entirely by the height of freeboard provided. The ability of the dam to with-
stand erosive action of waves is of equal or greater importance. Protective
measures should be ample to prevent dangerous erosion by both direct action
of the waves on the face of the dam and the wave-splash that may be carried
over the crest of the dam during critical periods,

62.  Accuracy of Spillway Design-Flood Estimates.   Matters determining
the reliability of spillway design-flood estimates are summarized as follows:

(a) Scope and accuracy of hydrologic records used in the basic studies. It is
reasonable to assume that maximum probable flood estimates based on a long
period of hydrologic records are more reliable than those founded on shorter
records. The availability of reliable basic records for a representative range of
conditions makes possible hydrological studies that may eliminate many uncer-
tainties regarding runoff characteristics of the drainage basin involved. How-
ever, a long period of record does not necessarily reflect critical flood potential-
ities of a region. For example, three of the greatest floods observed within ap-
proximately the last 300 years in the northeastern United States occurred
during the years 1936 and 1938.

(6) Thoroughness of basic meteorological and hydrological studies. To aid in
avoiding gross misconceptions of flood potentialities of a basin, records of
floods should be supplemented by meteorological analyses. The combinations
of circumstances resulting in maximum floods are unusual and comparatively
infrequent. The infrequencies of such phenomena make it very difficult, or
entirely impracticable, to obtain a reliable estimate of the maximum probable